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ABSTRACT 
Firearms identification procedures continue to playa role in 
the archaeological study of battles and warfare. Percussion 
caps, if well preserved, have the potential to yield unique 
individual tool marks that can be microscopically examined 
to determine a minimum number of weapons present at a 
specific site. This study analyzed 110 percussion caps from 
an 1854 U.S. Army and Apache battle site and determined 
that at least 34 firearms were used in the battle. A valida-
tion study using modern percussion caps from 11 known 
weapons was also undertaken to demonstrate the potential 
for percussion cap analysis in future studies. 
Introduction 
Physical manifestations of U.S. Army and 
Apache warfare are abundant in the American 
southwest and are being actively studied by 
archaeologists (Adams et al. 2000a, 2000b; 
Laumbach 2001). One such battle took place 
on 30 March 1854, the Battle of Cieneguilla, 
in the mountainous terrain near Taos, New 
Mexico (Johnson 2003). The battle site was 
located by Carson National Forest archaeologists 
and is undergoing inventory and analysis under 
the supervision of David Johnson. During the 
metal detector and visual inventory phase, the 
archaeological team recovered abundant evidence 
of the fight, including more than 100 percus-
sion caps. The percussion cap (Figure 1) is an 
external priming device used on a muzz1eload-
ing firearm to ignite and fire the powder charge 
and bullet situated in the bore of a gun (Lucas 
1985). Percussion caps were officially adopted 
as an ignition system in the U.S. Army in 1841 
with the introduction of the U.S. percussion 
musket, Model of 1842, and the "Mississippi" 
rifled musket, Model of 1841 (Coggins 1990: 
31), although the percussion system was used 
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on select military firearms as early as 1833. 
The percussion cap, in essentially the same 
form as it was constructed in the 19th century, 
is still made today and used by blackpowder 
muzzleloading shooting enthusiasts for hunting 
and target shooting. 
Percussion caps are an untapped analytical 
resource for archaeologists studying sites where 
firearms were utilized. These tiny artifacts have 
the potential to yield information regarding the 
minimum number of weapons present at a site, 
and the locations and use of those firearms. 
Coupled with precise provenience informa-
tion, the actual movement of firearms across a 
battlefield or any site with firearms use can be 
reasonably determined using standard firearms-
and tool-mark identification procedures. This 
study introduces archaeologists to the analyti-
cal potential and examination procedures of this 
underappreciated firearms artifact type. 
Percussion Cap Development 
Percussion caps were developed in the early-
19th century and, like other percussion primers, 
served to improve upon the flintlock system of 
firearms ignition. The flintlock system was 
beleaguered by a high rate of ignition failure 
due to chronic powder dampness and lack of an 
adequate spark for ignition. Research conducted 
FIGURE 1. Two percussion cap types: "top hat" or 
musket caps from (a) top, (b) side , and (e) interior view, 
respectively; (d) common or pistol cap with ridged sides . 
(Photo by Douglas Scot!.) 
£ÎÓ -/",
Ê,
""9Ê{ä­Î®
ON  EXPLOSIVE  MATERIALS  AROUND  THE  BEGINNING 
OF  THE  TH  CENTURY  SOON  MOVED  THE  mINTLOCK 
SYSTEM  INTO  RETIREMENT   
)T  IS  GENERALLY  AGREED  THAT  THE  METHOD  OF 
USING  AN  EXPLOSIVE  COMPOUND  TO  IGNITE  GUN 
CHARGES  CAN  BE  ATTRIBUTED  TO  THE  2EVEREND !LEX
ANDER  &ORSYTH  OF  3COTLAND    &ORSYTHS  AND  OTHER 
INVENTORS  EXPERIMENTS  AND  SUCCESSES  AT  USING 
FULMINATES  AND  CHLORATE  OF  POTASH  IN  THE  EARLY 
S  GAVE  RISE  TO  DOZENS  OF  PATENTS  EMPLOYING 
DIFFERENT  METHODS  OF  HARNESSING  THIS  NEW  IGNITION 
MATERIAL  "AILEY    $ICKENS  	    4HIS  SIG
NIlCANT  TRANSITION  IN  THE  USE  AND  MANUFACTURE  OF 
lREARMS  RESULTED  IN  THE  CREATION  OF  MANY  VARIET
IES  OF  PERCUSSION  PRIMERS  IN  THE  FORM  OF  TUBES 
PELLETS  PILLS  AND  CAPS  'OODING  B	
!  POPULAR  AND  WIDELY  ACCEPTED  DESIGN  OF  THAT 
ERA WAS  THE  PERCUSSION  CAP  CONSISTING  OF  A  SMALL 
OPENENDED  CUP  CONTAINING  A  SLIGHT  QUANTITY  OF 
IGNITING  COMPOUND  SEALED  IN  PLACE  WITH  VARNISH 
OR  ANOTHER  WATERPROOF  SEALER    4HE  PERCUSSION 
CAP  WAS  MORE  RELIABLE  AND  EASIER  TO  USE  THAN 
EARLIER  ATTEMPTS  AT  PERCUSSION  PRIMERS  AND  BEGAN 
TO  SOLIDIFY  THE  MOVEMENT  TOWARDS  A  RELIABLE 
IGNITION  SYSTEM    0ERCUSSION  CAP  DESIGN  IS  MOST 
OFTEN  ATTRIBUTED  TO  "RITISH  PAINTER  *OSHUA  3HAW 
FOR  HIS  CLAIMS  OF  HAVING  INVENTED  RELOADABLE 
IRON  CAPS  ABOUT    3CIENTIlC  !MERICAN   
'OODING    	    3HAW  RECEIVED  A  53 
PATENT  FOR  HIS  IDEA  IN    #OATES  AND  4HOMAS 
	  BUT  CLAIMS  OF  PERCUSSION  CAP  CONCEPTION 
BY  %UROPEAN  INVENTORS  AROUND  THE  SAME  PERIOD 
MAKE  IT  DIFFICULT  TO  DETERMINE  THE  PERSON 
DESERVING  TRUE  CREDIT  FOR  THIS  INNOVATION
4HERE  WAS  NO  SHORTAGE  OF  PATENTS  FOR  VARIA
TIONS  ON  THE  PERCUSSION  CAP  DESIGN    )N  TERMS  OF 
FUNCTION  THE  VARIATIONS  WERE  NEGLIGIBLE  FOCUS
ING  MOSTLY  ON  DIFFERENCES  IN  SIZE  AND  MATERIAL 
#APS  WITH  RIBBED  OR  CORRUGATED  SIDES  &IGURE 
D	  BECAME  POPULAR  AS  A  WAY  OF  LESSENING 
THE  CHANCE  OF  CAP  FRAGMENTATION  UPON  IGNITION 
4HESE  PRIMERS  BECAME  KNOWN  AS  hCOMMONv 
CAPS  BUT  ARE  ALSO  CALLED  PISTOL  CAPS  DUE  TO  THEIR 
SMALLER  SIZE  AND  LIGHTER  IGNITION  CHARGE  BEING 
MORE  SUITABLE  FOR  PISTOL  OR  SMALL  RImE  OPERATION 
'OODING  	    !NOTHER  WELLACCEPTED  DESIGN 
WAS  THAT  OF  THE  hTOP  HATv  CAP  &IGURE  A  B  C	 
ALSO  CALLED  THE  MILITARY  OR  MUSKET  CAP    4HIS 
CAP  WAS  DEVELOPED  WITH  WINGS  OR  PROTRUDING 
SIDES  FOR  EASIER  HANDLING  BY  SOLDIERS  WEARING 
GLOVES    4OP  HAT  CAPS  WERE  NOT  EXCLUSIVELY 
MILITARY  ISSUE  AS  SPORTING  VERSIONS  WERE  ALSO 
MANUFACTURED  AND  ARE  STILL  IN  PRODUCTION  TODAY 
'OODING  A	    "OTH  PISTOL  CAPS  AND  TOP 
HAT  CAPS  WERE  RECOVERED  DURING  THE  53  &OREST 
3ERVICES  ARCHAEOLOGICAL  INVENTORY  AND  WERE 
SUBMITTED  FOR  ANALYSIS  IN  THIS  STUDY
-ANUFACTURE  OF  PERCUSSION  CAPS  VARIED  SLIGHTLY 
DEPENDING  ON  INDIVIDUAL  DESIGN  BUT  MOST 
REQUIRED  AT  A  MINIMUM  NINE  BASIC  STEPS    	 
ROLLING  OF  COPPER  SHEETS  TO  A  PROPER  THICKNESS 
AND  EXCLUDING  THOSE  AREAS  WITH  IMPERFECTIONS 
	  AN  ANNEALING  PROCESS  TO  ENSURE  MALLEABILITY 
	  CLEANING  TO  ELIMINATE  EFFECTS  OF  lRE  OR  HEAT 
DURING  THE  ANNEALING  PROCESS  	  THE  CUTTING  OR 
PUNCHING  OF  SHEETS  OF  COPPER  INTO  THE  PROPER 
FORMS  	  OILING  OF  CUTOUTS  TO  PROMOTE  EASE 
OF  MACHINING  	  FORMATION  INTO  THE  DESIRED 
SHAPE  USING  A  TOOLANDDIE  PROCESS  	  REMOVAL 
OF  OIL  THROUGH  THE  USE  OF  SAWDUST  	  INSERTION 
OF  AN  IGNITION  COMPOUND  AND  	  VARNISHING 
TO  SEAL  THE  IGNITION  COMPOUND  "ENTON  
 7HITTEMORE  AND  (EATH  n  'OOD
ING  B	    "Y  THE  MID  TO  LATETH  CENTURY 
STEPS  ONE  THROUGH  EIGHT  WERE  ACCOMPLISHED  AT 
A  RATE  OF    CAPS  PER  DAY  PER  MACHINE  OR 
WORKSTATION  WITH  THE  lNISHING  TOUCHES  OF  VAR
NISHING  STEP  NINE	  ACCOMPLISHED  AT  THE  RATE  OF 
  CAPS  PER  HOUR  PER  LABORER  7HITTEMORE 
AND  (EATH  n	    !  MANUFACTURERS 
STAMP  WAS  SOMETIMES  INCLUDED  IN  THE  FORMA
TION  PROCESS  FURTHER  DOCUMENTING  THE  COMPANY 
OR  EVEN  COUNTRY  OR  REGION  OF  MANUFACTURE    53 
!RMY  ARSENALS  THAT  PRODUCED  PERCUSSION  CAPS  FOR 
MILITARY  USE  PACKAGED    CAPS  PER  BAG  AND 
  BAGS  PER  SHIPPING  CRATE  TO  BE  SENT  TO  VARI
OUS  ARSENALS  WHERE  CARTRIDGES  WERE  MANUFACTURED 
'AEDE  n	
&ROM  THE  S  UNTIL  THE  LATE  S  WHEN 
THE  PERCUSSION  CAP  SYSTEM  FADED  FROM  THE  53 
MILITARY  ARSENALS  MILITARY  CARTRIDGES  WERE  MADE 
OF  COMBUSTIBLE  PAPER  OR  LINEN  AND  PACKED    TO 
A  BUNDLE    )NCLUDED  WITH  EACH  PACK  OF  CAR
TRIDGES  WERE    PERCUSSION  CAPS  'IBBON  
  'AEDE  	    'ENERALLY  A  SOLDIER 
WOULD  PLACE  HIS    ROUNDS  IN  A  CARTRIDGE  BOX 
AND  HIS  PERCUSSION  CAPS  WERE  PLACED  LOOSE  IN  A 
LEATHER  CAP  POUCH  LINED  WITH  LAMBS  WOOL  AND 
WORN  ON  A  WAIST  BELT    4HE  ORDNANCE  DEPART
MENT  UNDERSTOOD  THAT  PERCUSSION  CAPS  COULD  BE 
DROPPED  DURING  THE  HEAT  OF  COMBAT  MISHANDLED 
WHEN  WEARING  GLOVES  DROPPED  ON  COLD  DAYS  OR 
OTHERWISE  LOST  IN  SERVICE  THUS  THE  RATIONALE  FOR 
INCLUDING  TWO  EXTRA  CAPS  PER    CARTRIDGES
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/NCE  EMPLOYED  IN  THE  FIELD  USE  OF  THE 
PERCUSSION  CAP  IS  A  SIMPLE  PROCESS    4HE 
CAP  IS  PLACED  OVER  THE  NIPPLE  OR  CONE  ON  THE 
lREARM  AND  STRUCK  BY  THE  HAMMER  &IGURE  	 
CAUSING  IGNITION  OF  THE  COMPOUND  WHICH  IS 
CHANNELED  BY  WAY  OF  A  SMALL  FLASH  HOLE  IN 
THE  TIP  OF  THE  NIPPLE  TO  THE  POWDER  CHARGE 
RESIDING  IN  THE  BARREL  ITSELF  "ENTON  
	    !FTER  DISCHARGE  OF  THE  FIREARM  THE 
USED  CAP  IS  DISCARDED  &IGURE 	  THE  BARREL  IS 
RELOADED  WITH  FRESH  POWDER  AND  A  PROJECTILE 
AND  A  NEW  CAP  IS  PLACED  OVER  THE  NIPPLE  FOR 
THE  NEXT  FUSILLADE   
!N /VERLOOKED 2ESOURCE
0ERCUSSION  CAPS  ARE  A  WELLKNOWN  ARTIFACT  TYPE 
ON  #IVIL 7AR  BATTLElELDS  AND  FROM  PRE  SITES 
WHERE  lREARMS WERE  IN  USE  ALTHOUGH  LITTLE  ARCHAE
OLOGICAL  STUDY  HAS  BEEN MADE  OF  THIS  ARTIFACT  TYPE 
/NE  EXCEPTION  IS  AN  ANALYSIS  OF  PERCUSSION  CAPS 
FROM  &ORT  5NION  4RADING  0OST  .ATIONAL  (ISTORIC 
3ITE  .ORTH  $AKOTA  (UNT  	   
7ILLIAM  (UNTS  n	  ANALYSIS  OF 
MORE  THAN    ARCHEOLOGICALLY  RECOVERED  PERCUS
SION  CAPS  DATING  BETWEEN    AND    INDI
CATED  TWO  SIZE  CLUSTERS  ESSENTIALLY  EQUATING  TO 
THE  COMMON  OR  PISTOL  AND  SMALL  RImE  CAP  AND 
A  LARGE  SIZE  EQUATING  TO  THE  TOP  HAT  OR  MUSKET 
CAP    (UNT  IDENTIlED  VARIATIONS  IN  CAP  LENGTH 
AND  DIAMETER  IN  BOTH  SIZE  CLUSTERS    !  SEARCH 
OF  HISTORICAL  SOURCES  0ITTMAN    	  ON 
PERCUSSION  CAPS  REVEALED  A  SIMILAR  PATTERN 
#OMPARABLE  MEASUREMENTS  OF  ARCHEOLOGICALLY 
RECOVERED  CAPS  FROM  THREE  #IVIL 7AR  ERA  BATTLES 
7ILSONS  #REEK  -ISSOURI  0EA  2IDGE  !RKAN
SAS  AND  -ONROES  #ROSSROADS  .ORTH  #AROLINA	 
OBTAINED  BY  AUTHOR  3COTT  MEASUREMENTS  OF 
MODERN  CAPS  TAKEN  RANDOMLY  FROM  CONTAINERS 
DATING  FROM  THE  S  S  AND    IN 
THE  POSSESSION  OF  3COTT  AS  WELL  AS  MEASURE
MENTS  FROM  MANUFACTURES  DATA  FROM  THE  S 
"ARNES  	  ALSO  DEMONSTRATE  THAT  PERCUSSION 
CAPS  DIVIDE  INTO  THE  SAME  TWO  GENERAL  SIZE  CLUS
TERS  AS  DElNED  BY  (UNT  n	  REGARD
LESS  OF  PERIOD  OF  MANUFACTURE    -EASUREMENTS 
OF  THE  MODERN  CAPS  DEMONSTRATE  THAT  VARIATION 
IN  LENGTH  AND  DIAMETER  OCCURS  WITHIN  THE  SAME 
LOT    #OMMON  CAPS  RANGE  IN  DIAMETER  FROM   
TO    IN  n  CM	  WITH  LENGTHS  OF   
TO    IN  n  CM	  AND  MUSKET  OR  TOP 
HAT  CAPS  RANGE  IN  DIAMETER  FROM    TO   
IN  n  CM	  AND  IN  LENGTH  FROM    TO 
  IN  n  CM	    )T  IS  ABUNDANTLY  CLEAR 
THAT  MEASUREMENTS  CAN  ONLY  BE  RELIED  ON  FOR 
DETERMINING  IF  THE  CAP  IS  THE  COMMON  TYPE  OR 
TOP  HATMUSKET  TYPE
5NTIL  THE  EARLY  S  APPARENTLY  NO  ONE  HAD 
STUDIED  PERCUSSION  CAPS  TO  DETERMINE  THEIR  VALUE 
AS  EVIDENCE  IN  LAW  ENFORCEMENT  INVESTIGATIONS 
,UCIEN  (AAG    PERS  COMM	  OF  &ORENSIC 
3CIENCES  3ERVICES  CONDUCTED  SOME  EXPERIMENTS 
WITH  PERCUSSION  lRED  WEAPONS  AND  FOUND  THAT 
THE  HAMMER  AND  CONE  MARKS  IMPARTED  ON  THE 
CAP  DURING  THE  PROCESS  OF  FIRING  THE  WEAPON 
LEAVE  UNIQUE  AND  REPRODUCIBLE  MARKS  THAT  CAN 
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BE  STUDIED  USING  STANDARD  FIREARMS  AND  TOOL
MARK  EXAMINATION  PROTOCOLS    4HERE  ARE  NO 
OTHER  REPORTED  LAW  ENFORCEMENT  INVESTIGATIONS 
WHERE  lREARMS  IDENTIlCATION  OF  PERCUSSION  CAPS 
HAS  BEEN  UNDERTAKEN  INDICATING  THE  TOOL  MARKS 
LEFT  ON  A  FIRED  PERCUSSION  CAP  ARE  UNIQUE  TO 
THE  WEAPON  THAT  lRED  IT    ,IKEWISE  NO  ONE  HAS 
UNDERTAKEN  A  STUDY  OF  ARCHAEOLOGICAL  PERCUS
SION  CAPS  TO  DETERMINE  IF  THEY  RETAIN  INDIVIDUAL 
MARKS  OR  CHARACTERISTICS  FROM  THE  PROCESS  OF 
FIRING  UNIQUE  TO  THE  WEAPON  ON  WHICH  THEY 
WERE  lRED   
&IREARMS )DENTIlCATION AND !RCHAEOLOGY
,AW  ENFORCEMENT  AGENCIES  HAVE  LONG  USED  THE 
INVESTIGATIVE  TECHNIQUE  OF  lREARMS  IDENTIlCATION 
COMMONLY  BUT  ERRONEOUSLY  CALLED  BALLISTICS  AS 
AN  AID  IN  SOLVING  CRIMES    4HEY  USUALLY  COMPARE 
BULLETS  OR  CARTRIDGE  CASES  'UNTHER  AND  'UNTHER 
  (ATCHER  ET  AL    (ARRIS  	  TO  IDEN
TIFY  WEAPON  TYPES  FROM  WHICH  THEY  WERE  lRED 
&IREARMS  INVESTIGATORS  ARE  ROUTINELY  SUCCESSFUL  IN 
MATCHING  BULLETS  OR  CARTRIDGE  CASES  TO  A  CRIME 
WEAPON  SIMPLY  BY  DEMONSTRATING  THAT  THE  SET 
OF  IMPRESSIONS  AND  STRIATIONS  CALLED  CLASS  AND 
INDIVIDUAL  CHARACTERISTICS  ON  CARTRIDGE  CASES  AND 
BULLETS  COULD  ONLY  HAVE  BEEN  MADE  BY  THAT  SPE
CIlC  WEAPON    -ODERN  lREARMS  IDENTIlCATION  IS 
BASED  ON  THE  PRINCIPLE  OF  PATTERN  TRANSFER  THEORY 
)N  THE  EVENT  THAT  WEAPONS  USED  IN  A  CRIME  ARE 
NOT  RECOVERED  INVESTIGATORS  CAN  SAY  WITH  CER
TAINTY  ON  THE  BASIS  OF  THE  CLASS  AND  INDIVIDUAL 
CHARACTERISTICS  FOUND  ON  BULLETS  AND  CARTRIDGE 
CASES  THAT  SPECIlC  TYPES  AND  NUMBERS  OF  WEAP
ONS  WERE  USED  IN  THE  EVENT  UNDER  STUDY
4HE  ARCHAEOLOGICAL  STUDY  OF  WARFARE  AND 
BATTLElELDS  HAS  BEEN  ENHANCED  IN  RECENT  YEARS 
BY  FIREARMS  IDENTIFICATION  AND  ANALYSIS  3COTT 
  3COTT  ET  AL    &OX  AND  3COTT  	 
#ARTRIDGES  CARTRIDGE  CASES  AND  BULLETS  USUALLY 
COMPRISE  THE  MAJORITY  OF  THE  ARTIFACTS  RECOV
ERED  FROM  THE  BATTLElELD    #LASS  AND  INDIVIDUAL 
CHARACTERISTICS  OF  THESE  AMMUNITION  COMPONENTS 
HAVE  SHOWN  THE  POTENTIAL  TO  REVEAL  THE  MOST 
INFORMATION  ABOUT  THE  ROLE  lREARMS  PLAYED  IN  A 
BATTLE  SUCH  AS  TYPES  OF  lREARMS  USED  MINIMUM 
NUMBERS  OF  GUNS  AND  TRACING  OF  MOVEMENT  OF 
lREARMS  ACROSS  THE  lELD  OF  BATTLE  3COTT  ET  AL 
  3COTT    !DAMS  ET  AL  B  ,AUM
BACH  	    &IREARM  CHARACTERISTICS  LOCATED 
ON  CARTRIDGE  CASES  ARE  BREECH  FACE  lRING  PIN 
AND  EXTRACTOR  MARKS    "ULLETS  DISPLAY  LAND  AND 
GROOVE  IMPRESSIONS  AND  STRIATIONS  FROM  THE  INTE
RIOR  OF  THE  BARREL  (ATCHER  ET  AL    (EARD 
	    4HESE  CHARACTERISTICS  FACTOR  INTO  THE 
DETERMINATION  OF  THE  TYPE  OF  FIREARM  MODEL 
OR  BRAND	  IN  WHICH  A  GIVEN  CASE  OR  BULLET  WAS 
lRED    $IFFERING  CLASS  CHARACTERISTICS  ON  AMMUNI
TION  COMPONENTS  INDICATE  THE  NUMBER  OF  DIFFER
ENT  TYPES  OF  GUNS  IN  USE  AT  THE  BATTLE    &URTHER 
THESE  DETAILS  MAKE  IT  POSSIBLE  TO  IDENTIFY  INDIVID
UAL  WEAPONS  BY  COMPARING  THE  UNIQUE  INDIVIDUAL 
lREARM  CHARACTERISTICS    4HIS  CAPABILITY  CARRIES 
GREAT  SIGNIlCANCE  BECAUSE  WHEN  COUPLED  WITH 
THE  PRECISE  ARTIFACT  LOCATIONS  IDENTICAL  INDIVIDUAL 
CHARACTERISTICS  ON  MULTIPLE  ARTIFACTS  OR  lREARMS 
COMPONENTS  CAN  BE  USED  TO  TRACE  THE  MOVEMENTS 
OF  SPECIlC  WEAPONS  ACROSS  THE  lELD  OF  BATTLE
0ERCUSSION  CAPS  HAVE  THE  POTENTIAL  TO  RETAIN 
UNIQUE  TOOL  MARKS  ASSOCIATED  WITH  THE  HAMMER 
FACE  STRIKING  THE  CAP  WHILE  IT  IS  SEATED  ON  THE 
NIPPLE  OR  CONE  OF  A  lREARM  &IGURE  	    3UCH 
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A  UNIQUE  CHARACTERISTIC  SIGNATURE  COUPLED  WITH 
PRECISE  ARTIFACT  LOCATIONAL  INFORMATION  ALLOWS  FOR 
PATTERNS  OF  WEAPON  MOVEMENT  TO  BE  ESTABLISHED 
AND  THE  BATTLE  SEQUENCE  TO  BE  MORE  PRECISELY 
INTERPRETED  USING  WHAT  OTHERWISE  HAS  BEEN  A 
NEGLECTED  ARTIFACT  TYPE   
0ERCUSSION #APS AND 4OOL -ARKS
!S  WITH  MODERN  DAY  CARTRIDGE  CASES 
PERCUSSION  CAPS  COME  INTO  CONTACT  WITH  PARTS  OF 
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THE  lREARM  THAT  HAVE  BOTH  CLASS  AND  INDIVIDUAL 
CHARACTERISTICS  DUE  TO  IMPERFECTIONS  AND 
MACHINING  TECHNIQUES  USED  DURING  THE  lREARMS 
MANUFACTURING  PROCESS    /N  MUZZLELOADING 
FIREARMS  SUCH  AS  THOSE  USED  IN  THE  "ATTLE  OF 
#IENEGUILLA  PERCUSSION  CAPS  COME  INTO  CONTACT 
WITH  BOTH  THE  NIPPLE  OR  CONE  AND  THE  HAMMER 
&IGURE  	    4HE  FORCE  OF  THE  HAMMER  STRIKING 
THE  PERCUSSION  CAP  COUPLED  WITH  THE  EXPLOSIVE 
FORCES  OF  THE  IGNITING  COMPOUND  CAUSE  THE 
IMPERFECTIONS  AND  UNIQUE  CHARACTERISTICS  OF  THE 
HAMMER  THE  NIPPLE  OR  BOTH  TO  BE  IMPARTED 
ONTO  THE  CAP  ITSELF  &IGURE  	    )T  IS  THESE 
MARKINGS  THAT  ALLOW  THE  lREARMS  EXAMINER  TO 
MAKE  DETERMINATIONS  THAT  MULTIPLE  PERCUSSION 
CAPS  WERE  FIRED  ON  THE  SAME  FIREARM  &IGURE 
RESIDUE  #OGGINS  	    4HE  SAME  POWDER  AND 
RESIDUE  AS  WELL  AS  ADDITIONAL  RESIDUE  AND  METAL 
PARTICLES  FROM  THE  PERCUSSION  CAP  CAN  MANIFEST 
ITSELF  ON  THE  NIPPLE  OR  CONE  AND  THE  HAMMER  OF 
THE  lREARM   7HEN  THIS  OCCURS  FOULING  CAN  ADD 
TO  THE  UNIQUE  SET  OF  IMPRESSIONS  AND  STRIATIONS 
CREATED  BY  THE  HAMMER  AND  NIPPLE  THAT  TRANSFER 
TO  THE  PERCUSSION  CAP  AS  WELL    4HIS  FOULING 
MAY  REMAIN  A  PART  OF  THE  HAMMER  AND  NIPPLE 
IMPRESSION  FOR  A  LENGTHY  PERIOD  OF  TIME  AS  A 
REPRODUCING  MARK  OR  MAY  GO  AWAY  AFTER  THE 
NEXT  lRING
/THER  FACTORS  TO  BE  CONSIDERED  IN  EXAMIN
ING  PERCUSSION  CAPS  FOR  UNIQUE  MARKS  ARE  THE 
MANUFACTURING  PROCESS  MANNER  OF  STORAGE  AND 
MANNER  OF  TRANSPORT    !T  ANY  POINT  DURING  THE 
MANUFACTURING  OR  STORAGE  PROCESS  IT  IS  POSSIBLE 
FOR  MACHINED  PARTS  STORAGE  RECEPTACLES  OR  EVEN 
OTHER  CAPS  TO  IMPART  MARKINGS  ONTO  A  PERCUSSION 
CAP    4HESE  MARKINGS  TEND  TO  BE  SUBTLE  BUT  CAN 
BE  CONFUSING  IF  INTERPRETED  IMPROPERLY    /RDER  OF 
PLACEMENT  MAY  NEED  TO  BE  DETERMINED  TO  DECIDE 
WHICH  MARKINGS  ARE  MORE  CRITICAL  FOR  EXAMINA
TION    /NE  METHOD  OF  DETERMINING  WHETHER  AN 
IMPRESSION  OR  STRIATION  IS  MORE  RECENT  THAN 
ANOTHER  IS  TO  LOOK  FOR  OVERLAPPING  OR  EVEN  CON
TINUOUS  PATTERNS    )F  A  STRIATION  OR  IMPRESSION 
APPEARS  TO  CUT  OFF  OR  OTHERWISE  OBSCURE  ANOTHER 
MARKING  IT  IS  PROBABLE  THAT  THE  OVERLAPPING 
STRIATION  OR  IMPRESSION  OCCURRED  AFTER  THE  INTER
RUPTED  MARK    ,IKEWISE  IF  A  SET  OF  MARKINGS 
IS  APPARENT  ON  EITHER  SIDE  OF  AN  IMPRESSION 
AND  ALSO  CAN  BE  SEEN  THROUGHOUT  THE  CONTOURED 
IMPRESSION  THOSE  MARKINGS  MAY  BE  A  PREEXIST
ING  SET  OF  CHARACTERISTICS  INCURRED  DURING  THE 
MANUFACTURING  PROCESS  OR  BEEN  CAUSED  BY  CAPS 
COMING  INTO  CONTACT  WITH  EACH  OTHER  DURING  THE 
SHIPPING  PROCESS  AND  PERHAPS  EVEN  THE  PACKAG
ING  PROCESS  ITSELF
.OT  ALL  PERCUSSION  CAPS  RETAIN  MARKINGS  WITH 
ENOUGH  INDIVIDUALIZATION  TO  SHOW  THAT  THE  CAP 
CAME  FROM  A  SPECIlC  lREARM    $UE  TO  OVERALL 
CONSISTENCY  IN  THE  lREARM  MANUFACTURING  PRO
CESS  INDIVIDUAL  HAMMERS  OR  NIPPLES  INSTALLED 
ON  A  FIREARM  MAY  TRANSFER  MARKINGS  TO  CAPS 
THAT  ARE  SIMILAR  TO  MARKINGS  IMPARTED  BY  COR
RESPONDING  PARTS  ON  OTHER  lREARMS    7HEN  THE 
MARKINGS  ARE  NOT  INDIVIDUALIZED  TO  THE  EXTENT 
NECESSARY  TO  MAKE  AN  IDENTIlCATION  IT  IS  ONLY 
POSSIBLE  TO  SAY  THAT  THE  CAP  DISPLAYS  CLASS  CHAR
ACTERISTICS  CONSISTENT  WITH  HAVING  BEEN  lRED  IN 
A  BLACKPOWDER  lREARM
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	  EVEN  WITHOUT  THE  FIREARM  BEING  PRESENT 
4HE  MORE  UNIQUE  THE  MARKINGS  PRESENT  THE 
GREATER  LIKELIHOOD  OF  BEING  ABLE  TO  SINGLE  OUT  A 
SPECIlC  lREARM
!DDITIONAL  IDENTIFYING  CHARACTERISTICS  MAY  BE 
ATTRIBUTED  TO  THE  BLACKPOWDER  SHOOTING  PROCESS 
ITSELF    "LACKPOWDER  lREARMS  ARE  EASILY  DIRTIED 
OR  hFOULEDv  DURING  THE  SHOOTING  PROCESS    &OUL
ING  CAN  PROVIDE  ADDITIONAL  CHARACTERISTICS  FOR 
MAKING  AN  IDENTIFICATION  ON  PERCUSSION  CAPS 
)NCOMPLETELY  BURNED  POWDER  AND  PARTICLES  OF 
METAL  FROM  THE  PROJECTILE  COAT  THE  BARREL  AND 
ASSOCIATED  COMPONENTS  OF  THE  lREARM  IN  A  SOOTY 
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4HE "ATTLE OF #IENEGUILLA  ! #ASE 3TUDY
)N  SPRING    .EW  -EXICO  WAS  FAR  FROM 
THE  QUIET  BACKWATER  TERRITORY  MOST  !MERICANS 
BELIEVED  IT  TO  HAVE  BEEN    4HE  TERRITORY  TAKEN 
BY  FORCE  FROM  THE  -EXICANS  ONLY  EIGHT  YEARS 
EARLIER  DURING  THE  7AR  WITH  -EXICO  CONTINUED 
TO  BE  A  HOTBED  OF  MILITARY  ACTIVITY    4HE  53 
!RMY  FOUND  ITS  HANDS  FULL  JUST  AS  THE  3PANISH 
AND  -EXICAN  GOVERNMENTS  BEFORE  THEM  IN  ITS 
ATTEMPTS  TO  HALT  RAIDING  ACTIVITIES  BY  VARIOUS 
!PACHE  BANDS  SCATTERED  THROUGHOUT  THE  TERRITORY 
4HE  !PACHE  HAD  A  LONG  HISTORY  OF  RAIDING  AND 
WARFARE  WITH  OTHER  TRIBES    3PANISH  AND  LATER 
-EXICAN  MILITARY  UNITS  AS  WELL  AS  THE  53 !RMY 
FOUGHT  REPEATED  BATTLES  AND  SKIRMISHES  WITH 
VARIOUS  !PACHE  BANDS  THAT  DID  NOT  END  UNTIL 
THE  MIDS  4HRAPP    !LTSHULER   
2EEDSTROM  	   
/NE  OF  THE  MANY  SMALL  UNIT  ENGAGEMENTS  THAT 
OCCURRED  PRIOR  TO  THE  #IVIL  7AR  BETWEEN  THE 
!PACHE  AND  THE  53  !RMY  TOOK  PLACE  IN  THE 
RUGGED  MOUNTAINOUS  TERRAIN  SOUTH  OF  4AOS  .EW 
-EXICO  ON    -ARCH    *OHNSON  	 
,IEUTENANT  *OHN  7  $AVIDSON  AND  A  COMPANY 
OF  &IRST  $RAGOONS  WERE  AMBUSHED  BY  A  *ICARILLA 
!PACHE  BAND  UNDER  THE  LEADERSHIP  OF  #HACON  AT 
WHAT  BECAME  KNOWN  AS  THE  "ATTLE  OF  #IENEGUILLA 
&IGURE  	    4HE  DRAGOONS  WERE  OUTNUMBERED 
BY  ABOUT  FOUR  TO  ONE  AND  BY  ALL  ACCOUNTS  THEY 
FOUGHT  DESPERATELY  FOR  THREE  HOURS  BEFORE  THEY 
COULD  EFFECT  A  RETREAT    4HERE  WERE  ABOUT    SOL
DIERS  INVOLVED  IN  THE  lGHT    4WENTYTWO  WERE 
LEFT  DEAD  ON  THE  lELD  OF  BATTLE  AND  ONLY    OF 
THE  REMAINING    RETURNED  UNWOUNDED  TO  THEIR 
BASE  OF  OPERATIONS  AT  &ORT  "URGWIN  5TLEY  
	    4HE  $RAGOONS  WERE  ARMED  WITH  MUZZLE
LOADING  -ODEL    -USKETOONS  OR  CARBINES 
  CALIBER  HORSE  PISTOLS  AND  A  FEW  #OLT  REVOLV
ERS  EACH  OF  WHICH  REQUIRED  PERCUSSION  CAPS  AS 
AN  IGNITION  SYSTEM    4HE  PERCUSSION  CAPS  AND 
THE  FEW  lREARMS  PARTS  THAT  WERE  DEPOSITED  AT  THE 
BATTLE  SITE  *OHNSON  	  CONSTITUTE  A  UNIQUE 
COMPONENT  OF  THE  ARCHAEOLOGICAL  ASSEMBLAGE  OF 
THE  BATTLE    4HE  !PACHE  POSSESSED  lREARMS  IN 
ADDITION  TO  BOWS  AND  ARROWS  ALTHOUGH  THE  HIS
TORICAL  RECORD  IS  GENERALLY  SILENT  ON  THEIR  ARMA
MENTS    4HE  ARCHAEOLOGICAL  ANALYSIS  OF  THE  OTHER 
BATTLE  ARTIFACTS  IS  ONGOING  AND  NOT  YET  AVAILABLE 
BUT  IT  WILL  UNDOUBTEDLY  ILLUMINATE  THE  TYPES  OF 
WEAPONRY  IN  !PACHE  HANDS  DURING  THE  BATTLE
#LEANING AND 0REPARATION
&ROM  THIS  HISTORIC  BATTLE  SITE  A  TOTAL  OF   
PERCUSSION  CAPS  4ABLE  	  WERE  COLLECTED  BY  THE 
53  &OREST  3ERVICE  AND  PROVIDED  TO  THE  AUTHORS 
FOR  EXAMINATION  IN  THIS  STUDY    /F  THESE   
CAPS  WERE  OF  THE  TOP  HAT  OR  MUSKET  VARIETY 
4HE  REMAINING  FIVE  WERE  PISTOL  OR  COMMON 
CAPS  WITH  THE  PREVIOUSLY  DESCRIBED  RIDGED  SIDE
WALLS   !LL  OF  THE  EXAMINED  CAPS  WERE  MADE  OF 
COPPER  WITH  NO  EVIDENCE  OF  REMAINING  IGNITION 
COMPOUND  EVEN  THOUGH  MANY  OF  THE  CAPS  WERE 
UNlRED    4HE  PERCUSSION  CAPS  WERE  IN  SUPERB 
CONDITION  DESPITE  HAVING  BEEN  IN  OR  ON  THE 
GROUND  FOR  APPROXIMATELY    YEARS
-OST  OF  THE  CAPS  REQUIRED  LITTLE  CLEANING  AND 
WERE  READILY  EXAMINED  AFTER  A  CURSORY  BRUSHING 
TO  REMOVE  EXCESS  SOIL    4HERE  WERE  A  NUMBER 
OF  CAPS  THAT  EXHIBITED  A  HARDENED  OXIDATION  OR 
ADVANCED  FORM  OF  PATINA  AND  REQUIRED  MORE 
INTENSIVE  CLEANING    4HESE  CAPS  WERE  SOAKED  IN 
E:EST  A  COMMERCIAL  COIN  AND  JEWELRY  CLEANER 
TO  LOOSEN  ADHERING  SUBSTANCES  AND  OXIDATION 
THEN  SCRUBBED  WITH  A  SOFTBRISTLED  BRUSH  AND 
WATER  TO  REMOVE  THE  RESIDUE    4HE  PROCESS  WAS 
REPEATED  IF  THE  lRST  ATTEMPT  WAS  NOT  COMPLETELY 
SUCCESSFUL  UNTIL  THE  ENTIRE  HEAD  OR  CLOSED  END	 
OF  THE  PERCUSSION  CAP  COULD  BE  VIEWED  WITHOUT 
OBSTRUCTION  A  NECESSARY  STEP  IN  DETERMINING 
WHETHER  OR  NOT  THE  CAP  HAD  BEEN  lRED    4HE 
COPPER  WAS  OF  SUFlCIENT  THICKNESS  AND  RIGIDITY 
TO  PRECLUDE  HARMING  OR  ALTERING  THE  CAP  WITH  THE 
CLEANING  METHODS  USED
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      X     
    X       
      X       CAPS
      X       CAPS
    X       
      X     
    X       
    X       
      X     
    X       
      X     
    X       
    X       
      X     
      X     
    X       
    X       
    X       
    X       
      X     
      X     
    X       
      X     
      X     
      X     
      X     
      X     
      X     
    X       
      X      PISTOL CAP
      X     
      X     
      X     
      X     
    X       
      X     
      X       CAPS
      X     
      X     
      X     
      X     
      X     
      X     
      X     
      X     
    X       
      X     
      X     
      X     
      X     
      X     
      X     
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      X      PISTOL CAP
      X     
    X       
    X       
      X     
    X       
      X      PISTOL CAP WITH '$ MARK
      X     
      X     
      X     
      X      PISTOL CAP
      X      PISTOL CAP
      X     
      X     
    X       
    X       
    X       
      X     
      X     
    X        TOO DISTORTED TO COMPARE
      X     
      X     
    X       
    X       
      X     
      X     
      X     
      X     
      X     
      X     
    X       
    X       
      X     
      X     
    X            
    X       
    X        
    X       
    X       
    X       
    X       
    X       
    X        TOO DISTORTED TO COMPARE
    X       
    X        
    X       
    X       
    X       
    X       
      X     
      X     
/	Ê£Ê­
" / 1®
-/Ê"Ê*,
1--" Ê
*-Ê 9<Ê,"Ê
 1
 !RTIFACT .O  &IRED  5NlRED  -ATCH 4O  (EAD DIA IN	  #OMMENTS
£Î /Ê*°Ê7	,Ê>`Ê"1-Ê°Ê-
"//p1V>««i`Ê*ÌiÌ>
!FTER  CLEANING  THE  CAPS  WERE  EXAMINED  UNDER 
MAGNIlCATION  WITH  A  X  HAND  LENS  FOR  IDENTIl
CATION  OF  MARKINGS  INDICATING  USE  IN  A  lREARM 
&IRED  OR  SNAPPED  AND  UNlRED  CAPS  WERE  SEPA
RATED  BUT  KEPT  IN  THEIR  RESPECTIVE  ARTIFACT  PACK
AGING  FOR  LATER  IDENTIlCATION    &IRED  CAPS  WERE 
THEN  GROUPED  ACCORDING  TO  SIMILAR  CHARACTERISTICS 
AND  APPEARANCE  AS  NOTED  THROUGH  LOWPOWER 
MAGNIlCATION    4HIS  GROUPING  ALLOWED  COMPARI
SON  OF  BOTH  GROSS  AND  INDIVIDUALIZED  MARKINGS 
IN  THE  COURSE  OF  IDENTIFYING  MATCHING  PATTERNS 
ON  THE  CAPS  BUT  ALSO  REMOVED  FROM  COMPARISON 
THOSE  CAPS  THAT  DISPLAYED  DISTINCTLY  DIFFERENT 
IMPRESSIONS    -USKET  AND  PISTOL  CAPS  WERE  ALSO 
EXAMINED  SEPARATELY  DUE  TO  DIFFERENCES  IN  SIZE 
THAT  INVARIABLY  DICTATES  USE  ON  DIFFERENT  TYPES 
OF  lREARMS   
/NCE  SEPARATED  INTO  GROSS  GROUPINGS  THE  CAPS 
WERE  EXAMINED  UNDER  X  TO  X  MAGNIlCATION 
USING  A  COMPARISON  MICROSCOPE    4HE  EQUIPMENT 
USED  IN  THIS  STUDY  WAS  AN !MERICAN  /PTICAL  UNI
VERSAL  COMPARISON  MICROSCOPE    4HE  COMPARISON 
MICROSCOPE  IS  CRITICAL  TO  THE  ANALYSIS  OF  AMMUNI
TION    3IMPLY  THE  MICROSCOPE  IS  CONSTRUCTED  SO 
THAT  TWO  SEPARATE  MICROSCOPE  TUBES  ARE  JOINED 
BY  A  BRIDGE  WITH  PRISMS  MOUNTED  OVER  THE 
TUBES    4WO  SEPARATE  IMAGES  ARE  TRANSMITTED  TO 
THE  CENTER  OF  THE  BRIDGE  WHERE  ANOTHER  SET  OF 
PRISMS  TRANSMITS  THE  IMAGES  TO  CENTRAL  EYEPIECES 
4HE  EYEPIECES  ARE  DIVIDED  SO  THAT  EACH  IMAGE 
APPEARS  ON  ONE  HALF  OF  THE  EYEPIECES    -OV
ABLE  STAGES  ALLOW  THE  OBJECTS  UNDER  SCRUTINY 
TO  BE  MANIPULATED  SO  THAT  THEY  CAN  BE  DIRECTLY 
COMPARED  FOR  CLASS  AND  INDIVIDUAL  CHARACTERISTICS 
4HIS  CONSTRUCTION  PERMITS  THE  EXAMINER  TO  SIMUL
TANEOUSLY  VIEW  TWO  SEPARATE  PERCUSSION  CAPS  OR 
AMMUNITION  COMPONENTS  AT  THE  SAME  TIME  WITH 
THE  CAPABILITY  TO  OVERLAY  THE  IMAGES  FOR  CONlR
MATION  OF  A  MATCHING  PATTERN    !FlXED  TO  THE 
MICROSCOPE  WAS  A  .IKON    DIGITAL  CAMERA 
UTILIZED  IN  CAPTURING  BOTH  SIDEBYSIDE  AND  OVER
LAYING  IMAGES  FOR  VISUAL  DOCUMENTATION
0ISTOL #APS
4HE  lVE  SMALL  CAPS  4ABLE  	  ARE  CONSISTENT 
IN  STYLE  AND  MEASUREMENT  WITH  THE  COMMON  OR 
PISTOL  CAP  IDENTIlED  BY  (UNT  	    4HE 
PISTOL  CAPS  &IGURE  D	  DID  NOT  EXHIBIT  SIGNS  OF 
HAVING  BEEN  DISCHARGED  IN  A  lREARM    !LL  lVE 
CAPS  WERE  INTACT  WITH  NO  DISTORTIONS  STRIATIONS 
OR  IMPRESSIONS  EVIDENT    /NE  OF  THE  CAPS  WAS 
1,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SIGNIlCANT  IN  THAT  IT  DISPLAYED  THE  MANUFACTURERS 
RAISED  STAMPED  MARK  '$  ON  THE  HEAD  OF  THE 
CAP  &IGURE  	    'OODING  	  BELIEVES  THESE 
LETTERS  ARE  INDICATIVE  OF  &RENCH  MANUFACTURE 
THOUGH  AN  ACTUAL  COMPANY  NAME  OR  ITS  DATES  OF 
OPERATION  WERE  NOT  IDENTIlED    (UNT  	 
IS  OF  THE  OPINION  THAT  THE  '$  STAMPS  MAY  BE  AN 
INDICATION  OF  SIZE  AS  WELL  AS  MANUFACTURER  CITING 
HISTORICAL  ACCOUNTS  REVIEWED  DURING  HIS  RESEARCH 
OF  THE  &ORT  5NION  4RADING  0OST  PERCUSSION  CAPS 
(E  ATTRIBUTES  THE  '$  STAMP  TO  BOTH  &RENCH  AND 
!MERICAN  MANUFACTURERS  ENCOMPASSING  A  SMALL 
SIZE  RANGE  FOR  THE  CAP    $EAN  4HOMAS  
n	  ATTRIBUTES  THE  '$  HEADSTAMP  TO  THE 
*OSEPH  'OLDMARK  #OMPANY  WHICH  WAS  IN  THE 
PERCUSSION  CAP  MANUFACTURING  BUSINESS  AS  EARLY 
AS      4HERE  ARE  SURVIVING  'OLDMARK  PISTOL
SIZED  PERCUSSION  CAP  BOXES  LABELED  '$  AND 
CONTAINING  '$  HEADSTAMPED  CAPS    !DDITIONAL 
RESEARCH  INTO  THIS  PARTICULAR  MANUFACTURERS 
MARK  MAY  GIVE  INSIGHT  INTO  BOTH  TRADE  PATTERNS 
AND  THE  CONSISTENCY  OR  LACK  THEREOF  WITH  WHICH 
MANUFACTURERS  IN  SEPARATE  COUNTRIES  CREATED  CAPS 
UTILIZING  THE  SAME  HEADSTAMPS   
4OP (AT #APS
4HE  LARGER  CAPS  ARE  CONSISTENT  IN  SIZE  AND 
STYLE  WITH  THE  TOP  HAT  MUSKET  CAP  4ABLE  	 
AS  IDENTIlED  BY  (UNT  	    %XAMINATION 
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OF  THE  MUSKET  CAPS  RESULTED  IN  THE  GROUPING  OF 
  lRED  CAPS  &IGURE  A  B  C	  AND    UNlRED 
CAPS    4HIS  DIVISION  WAS  DETERMINED  THROUGH  THE 
PRESENCE  OF  STRIATIONS  OR  IMPRESSIONS  THAT  IN  THE 
EXPERIENCE  OF  THE  AUTHORS  COULD  ONLY  HAVE  COME 
FROM  USE  ON  A  lREARM
!S  DESCRIBED  ABOVE  THE    lRED  CAPS  WERE 
FURTHER  GROUPED  ACCORDING  TO  GENERAL  PAT
TERNS  PRESENT  ON  THE  HEAD  OF  THE  CAP    /NCE 
GROUPED  INTO  THESE  SUBDIVISIONS  THE  CAPS  WERE 
EXAMINED  AGAINST  ONE  ANOTHER  WITHIN  THEIR  INDI
VIDUAL  GROUPINGS  FOR  THE  PRESENCE  OF  IDENTICAL 
IMPRESSIONS  ANDOR  STRIATIONS    )N  MANY  CASES 
THE  LEVEL  OF  DETAIL  TYPICALLY  SEEN  IN  MODERNDAY 
lREARMS  EXAMINATION  WAS  NOT  PRESENT  ON  THESE 
PERCUSSION  CAPS  DUE  TO  AGE  AND  THE  WEATHERING 
PROCESS    )T  WAS  POSSIBLE  TO  RECOGNIZE  DISTINCTIVE 
PATTERNS  UNDER  MAGNIFICATION  RESULTING  IN  THE 
POSITIVE  MATCHING  OF  FOUR  SEPARATE  GROUPINGS  OF 
CAPS  ENCOMPASSING  A  TOTAL  OF  NINE  PERCUSSION 
CAPS  4ABLE  	    -ATCHING  PERCUSSION  CAPS  WERE 
ONE  PERCUSSION  CAP  4ABLES    	    4HESE  FOUR 
DISTINCT  MATCHING  SETS  ARE    3ET    CONSISTING  OF 
TWO  CAPS  !RTIFACTS    AND  	  3ET    CON
SISTING  OF  THREE  CAPS  !RTIFACTS      AND 
	  3ET    CONSISTING  OF  TWO  CAPS  !RTIFACTS 
  AND  	  AND  3ET    CONSISTING  OF  TWO  CAPS 
!RTIFACTS    AND  	    4WO  OF  THE  lRED  CAPS 
!RTIFACTS    AND  	  COULD  NOT  BE  COMPARED 
TO  THE  REST  OF  CAPS  DUE  TO  EXTREME  DISTORTION  AND 
WERE  EXCLUDED  FROM  FURTHER  ANALYSIS    !LTHOUGH 
THESE  CRUSHED  AND  DISTORTED  CAPS  MAY  REPRESENT 
ADDITIONAL  GUNS  OR  MATCHES  INDIVIDUAL  CHARAC
TERISTICS  COULD  NOT  BE  DISTINGUISHED  BEYOND  THE 
CLASS  LEVEL  DUE  TO  THE  EXTENSIVE  CRUSHING  AND 
ASSOCIATED  DISTORTION  OF  THE  INDIVIDUAL  FEATURES
6ALIDATION
)N  ORDER  TO  VALIDATE  FURTHER  THE  EXAMINATION 
METHODS  EMPLOYED  A  BLIND  COMPARISON  OF 
MODERN  PERCUSSION  CAPS  WAS  CONDUCTED    ,ARRY 
,UDWIG  SITE  MANAGER  FOR  &ORT  "OWIE  .ATIONAL 
(ISTORIC  3ITE  IN  !RIZONA  COLLECTED    FIRED 
MUSKET  CAPS  FROM    DIFFERENT  BLACK  POWDER 
lREARMS  REPRODUCTION  -ODEL    RImED  MUS
KETS  AND  MIXED  ALL  OF  THE  CAPS  IN  A  CONTAINER 
TO  SHIP  TO  THE  AUTHORS    "OTH  AUTHORS  WERE 
ABLE  TO  ACCURATELY  DETERMINE  WHICH  PERCUSSION 
CAPS  CAME  FROM  SPECIlC  lREARMS  WITHOUT  PRIOR 
KNOWLEDGE  OF  THE  NUMBER  OF  GUNS  REPRESENTED 
AND  WITHOUT  HAVING  THE  lREARMS  PRESENT
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COMPARED  THROUGH  THE  MICROSCOPE  BOTH  AS  SIDE
BYSIDE  &IGURE  	  AND  AS  OVERLAPPING  &IGURE  	 
IMAGES  TO  ENSURE  THE  MATCHING  IMPRESSIONS  OR 
STRIATIONS  REPRODUCED  IN  A  CARBONCOPY  MANNER 
!  RANGE  OF  MAGNIlCATIONS  WAS  USED  TO  ENSURE 
BOTH  GROSS  AND  MINUTE  DETAIL  WAS  ACCOUNTED  FOR 
IN  THE  COMPARISONS    4HE  ENTIRE  SET  OF  FIRED 
CAPS  AS  WELL  AS  THE  DISTINCTIVE  SUBGROUPINGS 
WAS  EXAMINED  REPEATEDLY  TO  ENSURE  RELIABILITY 
IN  THE  lNAL  RESULTS    0ERCUSSION  CAPS  FROM  DIF
FERENT  SUBGROUPINGS  WERE  ALSO  CROSSCHECKED  AS 
A  CONlRMATION  OF  THE  DIFFERENCE  IN  PATTERNS
4HE    FIRED  CAPS  EXAMINED  SHOWED  THAT 
UNIQUE  AND  REPRODUCIBLE  MARKS  WERE  PRESENT 
REPRESENTING  A  MINIMUM  OF    lREARMS    &OUR 
OF  THOSE  lREARMS  ARE  REPRESENTED  BY  MORE  THAN 
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!S  ANOTHER  COMPONENT  OF  THE  VALIDATION  PROCESS 
THE  AUTHORS  LOOKED  AT  YET  ANOTHER  POOL  OF  EIGHT 
SETS  OF  KNOWN MATCHING  CAPS  TO  STUDY  THE  VARIETY 
OF  MARKINGS  REPRODUCED  BY  DIFFERENT  BLACKPOWDER 
lREARMS  PROVIDED  BY  ,AWRENCE  "ABITS  OF  %AST 
#AROLINA  5NIVERSITY    4HE  lREARMS  REPRESENTED 
INCLUDED  A  REPRODUCTION    CALIBER  7HITNEY 
REVOLVER  A  REPRODUCTION    CALIBER  2EMINGTON 
!RMY  REVOLVER  A  REPRODUCTION    CALIBER  #OLT 
!RMY  REVOLVER  A  REPRODUCTION  -ODEL   
h-ISSISSIPPIv  RImE  A  REPRODUCTION  -ODEL   
3PRINGlELD  RImED  MUSKET  A  REPRODUCTION  -ODEL 
  %NFIELD  RIFLED  MUSKET  AND  AN  ORIGINAL 
-ODEL    3PRINGlELD  RImED MUSKET   !LL  OF  THE 
CAPS  EXHIBITED  SOME  FORM  OF  REPRODUCING  MARKS 
FROM  USE  ON  THE  lREARMS  THAT  THE  AUTHORS  COULD 
READILY  SEPARATE  AND  IDENTIFY    4HIS  TEST  FURTHER 
STRENGTHENED  THE  RESULTS  OF  THE  ANALYSIS  CONDUCTED 
AND  CONCLUSIONS  REACHED  AFTER  EXAMINING  THE 
HISTORIC  CAPS  FROM  THE  "ATTLE  OF  #IENEGUILLA
2ESULTS OF 3TUDY
&ORENSIC  FIREARMS  EXAMINATION  PROVIDES  A 
FRAMEWORK  FOR  INTERPRETING  THE  lREARMS  ARTIFACTS 
IN  THIS  STUDY    !PPLYING  THE  TECHNIQUES  OF  lRE
ARMS  IDENTIlCATION  AND  EMPLOYING  THE  EQUIPMENT 
USED  IN  MODERN  DAY  FORENSIC  INVESTIGATIONS  IT  IS 
POSSIBLE  TO  DRAW  ACCURATE  INTERPRETATIONS  OF  THE 
NUMBER  OF  lREARMS  REPRESENTED  IN  THIS  SKIRMISH 
AS  EVIDENCED  THROUGH  EXAMINATION  OF  THE  lRED 
PERCUSSION  CAPS
4HE  NINE  CAPS  IN  FOUR  MATCHING  SETS  REPRESENT 
FOUR  DIFFERENT  lREARMS    4HE    REMAINING  NON
MATCHING  PERCUSSION  CAPS  ALL  REPRESENT  INDIVIDUAL 
lREARMS  MAKING  IT  POSSIBLE  TO  SAY  THAT  A  MINI
MUM  OF    DIFFERENT  lREARMS  ARE  REPRESENTED 
BY  THE  FIREARMS  DATA  PRESENTED  IN  THIS  STUDY 
7ITH  THIS  INFORMATION  THE  PROJECT  ARCHAEOLOGIST 
WILL  BE  ABLE  TO  ANALYZE  THE  INDIVIDUAL  lREARMS 
DISTRIBUTION  AND  MOVEMENT  AT  THE  BATTLE  SITE 
'IVEN  THAT    DRAGOONS  WERE  AMBUSHED  AT  THIS 
SITE  AND    OF  THEM  LEFT  DEAD  ON  THE  lELD  THE 
IDENTIlCATION  OF    MUSKETCALIBER  lREARMS  IS 
QUITE  REMARKABLE    3ORTING  OUT  WHICH  CAPS  MAY 
REPRESENT  SOLDIER  OR  !PACHE  WARRIOR  WEAPONS  IS 
AN  ONGOING  PHASE  OF  THE  ANALYSIS  ALONG  WITH 
A  FOCUS  ON  MOVEMENTS  OF  THE  PROTAGONISTS  IN 
THE  BATTLE
4HIS  STUDY  HAS  SHOWN  THAT  WELLPRESERVED  PER
CUSSION  CAPS  DATING  BACK    YEARS  ARE  CAPABLE 
OF  YIELDING  HAMMER  FACE  AND  NIPPLE  MARKS  THAT 
ARE  UNIQUE  AND  REPRODUCIBLE  WHICH  EXPANDS 
THE  ABILITY  TO  IDENTIFY  MINIMUM  NUMBERS  OF 
lREARMS  IN  USE  AT  A  SITE    !NALYSIS  OF  MODERN 
lRED  PERCUSSION  CAPS  FROM    DIFFERENT  ANTIQUE 
AND  REPRODUCTION  lREARMS  USED  AS  A  VALIDATION 
STUDY  CONlRMS  THE  ABILITY  TO  IDENTIFY  THOSE  INDI
VIDUAL  CHARACTERISTICS  THAT  DElNE  A  SPECIlC  lRE
ARM  USED  IN  BATTLE    4HE  #IENEGUILLA  PERCUSSION 
CAP  ANALYSIS  DEMONSTRATES  THAT  THESE  SEEMINGLY 
INCONSEQUENTIAL  ARTIFACTS  ARE  A  DATA  SET  THAT  CAN 
BE  MEASURED  SORTED  AND  STUDIED  MICROSCOPI
CALLY  AND  WILL  YIELD  INFORMATION  THAT  CAN  EXPAND 
KNOWLEDGE  ABOUT  A  SITE  AND  THE  ROLE  THAT  lRE
ARMS  CONTRIBUTED  TO  THE  EVENT  UNDER  STUDY
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